See related research by Sohn *et al.*, <http://arthritis-research.com/content/14/1/R7M>

The view of osteoarthritis (OA) as strictly a non-inflammatory joint disease has evolved as imaging and histopathological studies have demonstrated that synovial inflammation is present in many patients, and importantly, is associated with increased pain, poorer joint function, and accelerated deterioration of joint structures. In the current article by Sohn and colleagues \[[@B1]\], the authors advance the understanding of how inflammation may be initiated by demonstrating that certain plasma proteins present in OA synovial fluids (SFs) can activate macrophages via the innate immune receptor Toll-like receptor (TLR)-4.

The authors began with a proteomic analysis, utilizing two-dimensional PAGE followed by liquid chromatography-mass spectrometry, to survey proteins in SF from five OA patients. The analysis identified 108 proteins, many of which previously were shown to be increased in OA SF compared to normal, including proteins related to inflammation and immunity and products of extracellular matrix degradation and remodeling \[[@B2]\]. Of these, 64 proteins were novel and included histonerelated and macrophage-associated proteins, proinflammatory receptors and proteins related to the proinflammatory transcription factor nuclear factor kappa B. As the approach was not optimal for detection of small molecules such as cytokines, they went on to perform multiplex bead-based immunoassays to measure cytokines and chemokines involved in inflammatory processes and compared the levels in normal sera, OA and rheumatoid arthritis sera and OA and rheumatoid arthritis SF. In general, the levels in OA sera samples were only slightly higher than the normal levels and those in the rheumatoid arthritis sera were markedly higher. Some novel mediators were identified by this comparison, including T cell attracting chemokine (CTAK) and IL-9, which were significantly higher in the OA compared to the normal sera, supporting a role for T cells in OA inflammation. Among the OA samples, multiple proinflammatory cytokines and chemokines were much higher in the SF compared to the sera, consistent with overproduction of these cytokines in the joints.

Interestingly, they found that over one- third of proteins identified in the proteomic screen of OA SF were plasma proteins. This is not unexpected, since SF is partially a plasma filtrate, but many of the plasma proteins were increased in OA compared to normal SF. Together with evidence that another plasma protein, fibrinogen, can incite inflammation by stimulating the innate receptor TLR-4, they tested whether other plasma proteins identified in the screen could do the same and demonstrated that three (α1m, α2m, and Gc-globulin) induced tumor necrosis factor-α, IL- 1β, IL-6, and vascular endothelial growth factor release from cultured macrophages. Very recently, other members of this group demonstrated that the complement membrane-attack complex plays a role in the development of inflammation and joint degeneration in an animal model of OA \[[@B3]\]. As plasma can be a source of many proteins, including complement components, the authors speculated that these proteins transit into the synovial compartment at sites of tissue damage where the endothelial barrier may be compromised, thus bringing them into contact with the articular surface and cells such as macrophages and synovial fibroblasts.

The authors demonstrated that the effect of these plasma proteins is mediated through TLR-4, as macrophages from mice lacking TLR-4 were unresponsive to the protein treatments. These results are significant for several reasons. First, the authors present data linking SF proteins present in OA joints, including plasma proteins, to activation of inflammatory processes. Second, TLR activation has previously been demonstrated to impact cartilage breakdown \[[@B4],[@B5]\]. As macrophages are important mediators of synovial inflammation in OA, the present results extend the potential impact of this pathway to synovitis in OA. Finally, reports of TLR activation by non-microbial products often have been called into question, as low-level endotoxin contamination can often lead to false positive results. This issue was addressed using two different approaches. First, they demonstrated that treatment of the cultures with polymyxin B, which binds lipopolysaccharide by charge interactions and prevents it from associating with TLR-4, reverses the lipopolysaccharide response, but does not significantly affect the response to α1m, α2m, and Gc-globulin. Secondly, they demonstrated that proteinase K treatment fully or partially reversed the macrophage response to the three plasma proteins, while not affecting lipopolysaccharide.

In conclusion, the article by Sohn and colleagues contributes to our understanding of how TLRs may be activated locally in the setting of OA, by pointing to potential stimuli beyond matrix-derived and stress-related molecules derived from joint tissues. The observation that plasma proteins present in the OA joint can stimulate macrophages provides important rationale for further study of this pathway in OA models, but also may implicate this pathway in a variety of other local joint conditions that may produce alterations in synovial diffusion properties.
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